Family members of patients in intensive care units (ICUs) are at risk for mental health morbidity both during and after a patient's ICU stay.
BACKGROUND:
Family members of patients in intensive care units (ICUs) are at risk for mental health morbidity both during and after a patient's ICU stay.
OBJECTIVES:
To determine prevalences of and factors associated with anxiety, depression, posttraumatic stress and complicated grief in family members of ICU patients.
DESIGN: Prospective, longitudinal cohort study.
PARTICIPANTS: Fifty family members of patients in
ICUs at a large university hospital participated.
MEASUREMENTS: We used the Control Preferences
Scale to determine participants' role preferences for surrogate decision-making. We used the Hospital Anxiety and Depression Scale, Impact of Event Scale, and Inventory of Complicated Grief to measure anxiety and depression (at enrollment, 1 month, 6 months), posttraumatic stress (6 months), and complicated grief (6 months).
RESULTS:
We interviewed all 50 participants at enrollment, 39 (78%) at 1 month, and 34 (68%) at 6 months. At the three time points, anxiety was present in 42% (95% CI, 29-56%), 21% (95% CI, 10-35%), and 15% (95% CI, 6-29%) of participants. Depression was present in 16% (95% CI, 8-28%), 8% (95% CI, 2-19%), and 6% (95% CI, 1-18%). At 6 months, 35% (95% CI, 21-52%) of participants had posttraumatic stress. Of the 38% who were bereaved, 46% (95% CI, 22-71%) had complicated grief. Posttraumatic stress was not more common in bereaved than nonbereaved participants, and neither posttraumatic stress nor complicated grief was associated with decision-making role preference or with anxiety or depression during the patient's ICU stay.
CONCLUSIONS: Symptoms of anxiety and depression diminished over time, but both bereaved and nonbereaved participants had high rates of posttraumatic stress and complicated grief. Family members should be assessed for posttraumatic stress and complicated grief.
INTRODUCTION
Family members of patients in intensive care units (ICUs) are at risk for mental health morbidity both during and after the ICU stay. In large observational studies conducted in France, for example, Pochard et al. found that 69% of these family members had anxiety and 35% had depression early in their relative's ICU stay, 1 while 73% had anxiety and 35% had depression in the days preceding their relative's ICU discharge or death. 2 After patient discharge or death, family members develop posttraumatic stress related to the ICU experience, and bereaved family members are at risk for complicated grief. [3] [4] [5] [6] When Siegel et al. surveyed U.S. family members within 1 year of their relative's death, 34% met criteria for at least one psychiatric illness and 5% had complicated grief disorder. 6 Research to date has measured family members' psychiatric symptoms either during or after the patients' ICU stay, but it is unclear whether family members with anxiety and depression in the ICU are the same family members who later develop posttraumatic stress and complicated grief. Also, we are only beginning to understand how family members' involvement in ICU decision-making might affect later development of these syndromes. Azoulay et al. found that family members who were more involved in decisions were more likely to have posttraumatic stress symptoms 3 months later. 3 In the USA, Tilden et al. found that both oral and written advance directives decreased family members' risk of posttraumatic stress. 5 In our recent study of family members of ICU patients, we found that those who preferred to play a passive role in decision-making about their relative's care were at greater risk for both anxiety and depression. 7 The relationship between relatives' self-stated role preferences in the ICU and posttraumatic stress and complicated grief has not been investigated. In this paper, we report the results of our longitudinal cohort study of ICU family members. We had three goals: (1) to describe the frequency of symptoms of anxiety and depression in the cohort over time; (2) to describe the frequency of posttraumatic stress symptoms and complicated grief 6 months after enrollment; (3) to examine whether anxiety, depression, and decision-making role preference during a patient's ICU stay are associated with posttraumatic stress symptoms and complicated grief.
MATERIALS AND METHODS

Study Setting and Participants
Our study took place at a large University hospital in Pittsburgh, Pennsylvania, where we recruited from several types of ICUs: four medical (32 beds), three surgical and trauma (40 beds), one cardiothoracic (20 beds), one neurologic (20 beds), one cardiac (10 beds), and one transplant (28 beds).
We recruited adult family members of 50 patients whose attending physicians anticipated an ICU stay of more than 2 days. For each patient, we enrolled the family member identified by the patient's family and medical team as the primary decision-maker (the patient's next-of-kin or designated power of attorney for health care). To maximize recruitment, we included family members of patients at any point in the ICU stay. The Institutional Review Board at the University of Pittsburgh approved the study, and all participants provided written informed consent.
Study Procedures and Measures
Participant enrollment was coordinated through the Clinical Trials Program of the Department of Critical Care Medicine at the University of Pittsburgh. During the enrollment period, research nurses visited the designated ICUs twice per week and asked each unit's nursing coordinator for a census of patients who a) they expected to be in the ICU for more than 2 days and b) were unable to make medical decisions and so required a surrogate. If the patient's next-of-kin was present in the ICU or waiting room, the patient's care nurse asked the next-of-kin whether we could approach them about the study. Family members who agreed met with a research nurse, were informed about the study procedures, and completed a consent form. Enrollment continued until we reached our goal of 50 relatives.
At enrollment, we asked participating family members to provide at least two telephone numbers, so we could contact them for follow-up interviews. We collected sociodemographic data about each participant, including his or her age, gender, ethnicity, race, education, religion, and relationship to the patient. We assessed the participant's preference for involvement in decisions about the patient's medical care using the Control Preferences Scale 8,9 modified for surrogate decisionmaking. 10, 11 This scale distinguishes among levels of responsibility in decision-making (active, shared, and passive) and has been successfully used in ICU family members. 10, 11 To measure symptoms of anxiety and depression, we used the Hospital Anxiety and Depression Scale (HADS). 12 The HADS is valid and reliable, 13 is easy to administer, and has been successfully used to measure symptoms of anxiety and depression in the general population and in family members of ICU patients. [1] [2] [3] 14 Because this was a feasibility study, we did not collect patient data in the ICU. One month after enrollment, we contacted each participant by telephone to determine whether his or her relative was still alive and to assess the participant again for symptoms of anxiety and depression. We tried to reach the participant by calling at various times (during daytime and evening hours on weekdays and weekends) and via all phone numbers provided at enrollment. For patients with message-recording devices, we left two messages explaining the purpose of the call and requesting a callback. Participants were considered lost to follow-up if they could not be contacted or were unable to schedule an interview after seven calls.
At 6 months after enrollment, we repeated the process of contacting each participant and determining whether his or her relative was still alive. At this point, we assessed for anxiety, depression, and posttraumatic stress in all participants and for complicated grief in those whose relative had died. To measure posttraumatic stress symptoms, we used the Impact of Event Scale (IES), a valid and reliable scale that has been used successfully in family members of ICU patients. [3] [4] [5] [14] [15] [16] To assess for complicated grief, we used the Inventory of Complicated Grief (ICG) to distinguish between complicated bereavement and normal bereavement.
17-19
Analyses
First, we converted scores on the HADS subscales, IES, and ICG into dichotomous variables. Based on cutoffs used in previous studies, we considered HADS subscale scores >10 to indicate the presence of symptoms of anxiety or depression, 1-3,13,14 IES scores >30 to indicate the presence of symptoms of posttraumatic stress, 3, 14 and ICG scores >25 to indicate the presence of complicated grief. 19, 20 Because some studies have used higher cutoffs for the ICG, 21, 22 we also analyzed our data using a more conservative cutoff of >32. We summarized discrete variables in terms of frequencies and continuous variables in terms of central tendency and variability. We calculated 95% confidence intervals around the estimates for prevalence of anxiety, depression, PTSD, and complicated grief. Second, to compare the proportions of participants who had anxiety or depression at enrollment, 1 month, and 6 months, we used the McNemar test for paired proportions.
Third, we tested for associations between the presence of posttraumatic stress symptoms and complicated grief at 6 months and the following variables: the status of the patient (living or deceased), the participant's sociodemographic factors, the presence of symptoms of anxiety and depression in the participant at enrollment, and the participant's stated decision-making role preference at enrollment. For this, we used two-tailed t-tests for continuous variables (age, which was normally distributed), the Pearson chi-square test for discrete variables, and Fischer's exact test if appropriate. We used the Kruskal-Wallis test to examine associations between the variables and the Control Preferences Scale, which is a five-category ordinal scale. We also used these tests to compare sociodemographic factors, decision-making role preferences, and anxiety and depression scores of participants who com-pleted the 6-month interview with those of participants who were lost to follow-up. We did not perform multivariate analyses for posttraumatic stress and complicated grief, because our sample size was small and because we did not find any associations with these variables in univariate analyses.
We used SPSS 11 for Macintosh (SPSS Inc, Chicago, IL) to perform all statistical analyses.
RESULTS
Characteristics of Study Participants
Between July 2006 and February 2007, we enrolled 50 participants. Our initial consent rate was 63%. The participants' sociodemographic characteristics are shown in Table 1 . Their mean age was 54 years. Most were white, Christian, and female and about one-third had attended college. The participants were the patient's spouse (36%), parent (26%), child (12%), sibling, niece, or nephew (6%), or of unknown relationship (20%).
Follow-up data were available for 39 participants (78%) at 1 month and 34 (68%) at 6 months. At the 6-month follow-up, 13 participants (38%) were bereaved. At the 1-month time point, we were unable to complete interviews in 11 cases for several reasons: participant could not find a time to schedule an interview (n=5), did not answer the phone (n=2), did not want to participate (n=2), had a telephone that was not in service (n=1), or was in emotional distress (n=1). At the 6-month time point, we were unable to complete interviews in five additional cases because a participant could not find a time to schedule an interview (n=3) or did not answer the phone (n=2). We found no significant association between failure to complete the 6-month interview and the participant's sociodemographic characteristics, relationship to the patient, decision-making role preference, or presence of anxiety or depression at enrollment.
Anxiety
Symptoms of anxiety among participants decreased over the 6-month follow-up period. The mean HADS anxiety score was 10 (SD, 4; range, 2-21; median, 10) at enrollment. It dropped to 7 (SD, 5; range, 0-19; median, 6) at 1 month and decreased to 6 (SD, 4; range, 0-16; median, 5) at 6 months. Using a cutoff score of >10, we found that the proportions of participants with symptoms of anxiety at enrollment, 1 month, and 6 months were 42% (95% CI, 29-56%), 21% (95% CI, 10-35%), and 15% (95% CI, 6-29%), respectively ( Table 2) . The proportion at enrollment was significantly higher than the proportion at 1 month (p=.04) or 6 months (p=.008).
Associations of variables with symptoms of anxiety at enrollment have been reported elsewhere. 7 The only variable that remained associated with anxiety at 1 month was young age. The mean age of participants with anxiety was 46 years (SD, 10), while the mean age of participants without anxiety was 57 years (SD, 12) (p=.02). At the 6-month follow-up, anxiety was not associated with age. At 1 month and 6 months, anxiety was not associated with other sociodemographic variables, relationship to patient, decision-making role preference, or patient status (living or deceased).
Depression
Symptoms of depression were less common than symptoms of anxiety at enrollment and follow-up ( Table 2 ). The mean HADS depression score was 7 (SD, 4; range, 0-18; median, 6) at enrollment, and 4 at both 1 month (SD, 4; range, 0-15; median, 3) and 6 months (SD, 3; range, 0-12; median, 3). Using a cutoff score of >10, we found that the proportions of participants who had symptoms of depression at enrollment, 1 month, and 6 months were 16% (95% CI, 8-28%), 8% (95% CI, 2-19%), and 6% (95% CI, 1-18%), respectively ( Table 2) . The proportion at enrollment was not significantly different than the proportion at 1 month or 6 months. Associations of variables with symptoms of depression at enrollment have been reported elsewhere. 7 Again the only variable associated with depression at the 1-month follow-up was younger age. The mean age of participants with depression was 38 years (SD, 6), while the mean age of those without depression was 56 years (SD, 12) (p=.02). the At 6-month follow-up, depression was not associated with age. At 1 month and 6 months, depression was not associated with any other variables that were examined.
Posttraumatic Stress
Symptoms of posttraumatic stress were assessed only at 6 months. The mean IES score was 25 (SD, 19; range, 0-69; median, 21). Using a cutoff score of >30, we found that 12 participants (35%; 95% CI, 21-52%) had posttraumatic stress symptoms ( Table 2) . Posttraumatic stress was not associated with anxiety at enrollment. There was a trend toward association between anxiety at 1 month and posttraumatic stress (p=.099), and an association between anxiety at 6 months and posttraumatic stress (p=.04). Posttraumatic stress was not associated with any other variables that were examined.
Complicated Grief
Symptoms of complicated grief were assessed only at the 6-month follow-up and only in bereaved participants. For the 13 bereaved participants, the mean ICG score was 22 (SD 12; range 5-41; median 18). Using a cutoff score of >25, we found that 6 (46%; 95% CI, 22-71%)) of the 13 bereaved participants had complicated grief (Table 2) . When a cutoff score of >32 was used for the ICG, 3 (23%) had complicated grief.
The ICG was administered a mean of 185 days after the patient's death (SD, 77; range, 10-280; median, 195). There was no association between the ICG score and the time that had lapsed between the patient's death and the ICG administration.
Complicated grief was not associated with anxiety or depression at any time point (enrollment, 1 month, or 6 months). All bereaved participants with posttraumatic stress also had complicated grief (p=.001). There was a trend toward an association between complicated grief and education, with complicated grief present in 67% of participants who had attended college but in only 33% of those who had not (p=.1). All bereaved participants were Christian. Complicated grief was not associated with anxiety or depression at any study point (enrollment, 1 month, or 6 months) or with sociodemographic variables, relationship to patient, or decision-making role preference.
DISCUSSION
In our prospective longitudinal cohort study of 50 family members of ICU patients at a large university hospital in the United States, anxiety and depression decreased over the follow-up period, approximating rates in the general population at 6 months. 13 Despite this, 35% of participants had symptoms of posttraumatic stress related to the ICU experience at 6 months, and 46% of bereaved participants had complicated grief at 6 months. To our knowledge, our study is the first to measure both posttraumatic stress and complicated grief in family members of ICU patients, and only the second to describe the prevalence of complicated grief in ICU family members. The prevalences of posttraumatic stress and mean IES score in our sample are comparable to those of U.S., French, and British studies of bereaved and nonbereaved family members. [3] [4] [5] Yet, the prevalence of complicated grief in our study (23%) was much greater than prevalence in the study of Siegel et al. (5%), 6 even when we used a more conservative ICG cutoff. Though we used different instruments to measure complicated grief (the original ICG, 19, 20 versus the ICG-Revised 23 ), it seems unlikely that this fully explains the discrepant estimates, suggesting true differences in prevalence between our studies. Larger, multicenter studies will be important to better estimate the prevalence rates. The high prevalences of posttraumatic stress and complicated grief are concerning, because these disorders have a profound impact on physical, mental, and social functioning. 3, 19, 21, 24 Assessment and treatment of psychiatric disorders are important roles for primary care physicians, [25] [26] [27] who are likely to be the first to encounter patients with mental disorders. Our results indicate that patients with a family member in the ICU should be screened for acute anxiety and depression during the ICU experience and for posttraumatic stress and complicated grief after the patients' discharge or death. Screening for these specific disorders is important because, as this and other studies indicate, patients with these disorders may not have symptoms of anxiety and depression. 28 Further, they often do not resolve without specific and intensive psychotherapeutic treatment. 3, 19, 21, 24 Although Azoulay et al. found that bereaved family members were more likely than nonbereaved family members to have posttraumatic stress, 3 we did not find a difference between the two groups. Our results indicate that the negative effects of an ICU stay on family members' psychological health is not limited to those who are bereaved. Thus, family members of patients who are still living should be screened as well. It is unclear whether the lack of association between anxiety, depression, and decision-making role preference in the ICU and posttraumatic stress or complicated grief is authentic or is a result of our small sample size. The finding raises the question of whether the risk factors for anxiety and depression while the patient is in the ICU are the same as the risk factors for posttraumatic stress and complicated grief. Individuals who are distressed during a patient's ICU stay may not be the same individuals who later develop mental illness; alternatively the effect of the ICU experience may attenuate after a few months. For example, in Tilden et al.'s study, bereaved family members who decided to withdraw life-sustaining treatments in the absence of an advance directive were more likely to have symptoms of posttraumatic stress 1-2 months later, but not at 6 months. 5 Also, many risk factors for complicated grief, such as separation anxiety in childhood and dependency, 29, 30 are independent of the ICU experience.
For now, our results suggest that family members of ICU patients should be assessed for posttraumatic stress and complicated grief even if they did not exhibit anxiety and depression during the patients' ICU stay.
Our study had several limitations. First, our sample was small and demographically homogeneous, being predominantly female and white. Most studies of ICU caregivers have found a predominance of women, 3, 5, 6, 10, 14, 31 and the racial distribution of our study participants is typical of Pittsburgh, PA. 31, 32 However, our findings will need to be replicated in a larger multicenter study. Second, we collected data from family members of patients in different types of ICUs at different points in the patients' ICU stay, and we included bereaved and nonbereaved family members. In future studies, it will be important to standardize data collection points (e.g., ICU admission and ICU discharge) and to measure patient-related and ICU-related factors. Third, we only used symptom scales to measure anxiety and depression, which may not adequately detect depression in ICU family members. In part, this may explain the lower prevalence of depression among our participants (6%) compared to bereaved participants in the Siegel et al. study (27%), 6 which administered the Structured Clinical
Interview for DSM-IV Disorders (SCID). 33 Finally, our results could reflect bias introduced by enrollment practices or retention rates. For example, family members who were present in the ICU at the same time as the research nurse may have been systematically different from family members who could only visit on nights or weekends. It will be important in future studies to have study personnel available during evening and weekend hours to enroll family members. Also, family members who chose not to participate in the study may have been systematically different from those who did participate. Unfortunately, data collected at enrollment regarding sociodemographics, relationship to the patient, decision-making role preference, and symptoms of anxiety and depression are not available for family members who were approached but declined to participate in our study. However, when we compared these data from the group of individuals who completed follow-up and the group of individuals who were lost to follow-up, we found no differences. Given the significant proportion of family members with posttraumatic stress and complicated grief after their ICU experience, it is critical that we better understand the risk factors for developing these syndromes. Some factors, such as communication and decision-making, are modifiable, but the ICU experience is an inherently stressful one for family members. Thus screening and appropriate referral becomes a critical step in curtailing the effects of this experience on family members' physical, mental, and social functioning.
